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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
monitoring, evaluation and impact assessment. http://africa-rising.net/ 
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Summary 
During the period from 01 April - 30 September 2014, baseline household and community 
surveys were successfully completed in Tanzania, covering around 600 households and 25 
communities and gathering socioeconomic data from AR beneficiaries, Babati impact evaluation, 
farmers, and control households. The data will assist ESA research teams to better explain 
delivery and scaling of interventions being tested and will be used for impact evaluation 
purposes. Cleaning and partial analysis of both the Malawi Africa RISING baseline evaluation 
survey (MARBES) and Tanzania Africa RISING baseline evaluation survey (TARBES) are on-going, 
but the data have also been made available to Africa RISING scientists for specified usage on 
request. A PhD student has been recruited to test with ESA farmers the potential innovations 
linked to the development stage and resource endowment of each farm, using participatory 
integration and model-based exploration, during the next phase of farming systems analysis. 
 
Complementary data generated by two students of the University of Gothenburg established 
that all the predefined World Bank livelihood categories were found among the 600 households 
in the six Africa RISING villages of Babati, with 72% of the households belonging to the 
subsistence-oriented farm households. The results of the study were published in the form of a 
thesis. Data from the agronomic survey to assess crop yield, controlling factors and 
management implications have been published in Nutrient Cycling in Agro-ecosystems. 
Manuscripts relating to vegetables and mycotoxin surveys have been submitted to journals to 
be considered for publication. 
 
Field crop experiments have been harvested and data are being analyzed. The two Tanzania 
teams have selected crop varieties, including vegetables, based on agronomic performance and 
farmer assessment in the continued bid to close the yield gap by introducing material with high 
genetic potential and which also meets the needs of producers and end users. In Babati, 
responses to fertilizers were positive and significant although cross-site differences in response 
to added P and N were observed. Response to manure was generally low. Farmers exposed to 
these treatments are beginning to appreciate the need for nutrient replenishment in their fields. 
The Kongwa/Kiteto Team identified a number of component technologies that will be used to 
develop integrated productivity enhancing technologies. These include elite but adapted crop 
varieties, soil fertility and water management technologies, as well as livestock and poultry 
based technologies.  
 
A R4D Platform was launched in Babati district during April. In a bid to identify and firm its roles, 
the Platform has developed its Katiba (Constitution) and is planning to meet in October to 
determine methods of its implementation. Processes of constituting R4D and/or Innovation 
Platforms in other project sites have been started. 
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Interest in graduate student mentoring is growing. ESA is now hosting 13 MSc and 6 PhD 
students, most continuing but some are new. Two undergraduate (BA) students from the 
University of Gothenburg successfully finished their research and defended their theses 
resulting from research conducted in Babati. 
 
With increasing involvement of the IITA Communications Team, publicity is continuing to 
improve on the wiki, yammer and IITA bulletins. The Research Teams in Tanzania and Malawi 
have hosted write-shops during which manuscripts for publications or training materials were 
planned or drafted and publication timelines set. 
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Implemented work and achievements per Research 
Output 
Research Output 1 (RO1): Situation analysis 
Baseline surveys 
Tanzania Africa RISING baseline evaluation survey (TARBES) was successfully completed. It 
covered around 800 households in 25 communities, to gather socioeconomic data from AR 
beneficiaries, Babati impact evaluation, farmers, and control households. IFPRI started the 
cleaning and partial data analysis of both the Malawi Africa RISING baseline evaluation survey 
(MARBES) and TARBES. Preliminary construction of typologies from these data for the Tanzania 
action sites resulted in 5 typology classes (Figure 1B) after cluster analysis. Similar analysis was 
applied to the Farming Systems Analysis survey data. Another typology approach using the 
World Bank’s definition for rural households (World Bank, 2007) was applied in Babati. All the 
predefined World Bank livelihood categories were found among the 600 households in the six 
Africa RISING villages of Babati, with 72% of the households belonging to the subsistence-
oriented farm households (Figure 1A). The Babati site presents a potential opportunity to 
compare typology classification using different sets/definitions of variables (Table 1). 
 
 
 
 
 
 
Market-oriented farm households (5%) 
Subsistence-oriented farm household (72%) 
Labour-oriented households (14%) 
Migration-oriented households (3%) 
Diversified households (6%) 
 
Figure 1: Farmer typologies for Babati (A) based on World Bank defined typologies (Table 1, Column 1; 
N=600 from Babati) and (B) those derived by cluster analysis (Table 1, Column 3; N=772 from Babati, 
Kongwa and Kiteto). For Figure 1B, typology types 1 to 5 represented 37, 31, 22, 9 and 2%, respectively. 
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Table 1: Typology indicators from different approaches used to identify typology categories 
World Bank’s defined variables 
(Hillbur et al.) 
FSA Variables identified by 
cluster analysis (Groot et al.) 
Variables identified by cluster 
analysis (Azzarri et al.) 
Subsistence-oriented households 
Field area (ha) Maize yield (kg/ha) 
Labour-oriented households Labour density (h/ha) Total operated land (ha) 
Diversified households Hired labour ratio Total livestock units/ha 
Market-oriented farm households Tropical livestock units/ha Parcels of land operated (number) 
Migration-oriented households Crop number Agricultural wealth index 
 Orientation Used no hired labour 
  Used hired labour up to 50% 
  Used hired labour more than 50% 
 
Vegetable surveys in Tanzania showed highest incidence of both Alternaria (44%) and 
Phytophthora (35.4%) fungal disease infections in Babati district, which is relatively wetter than 
Kongwa and Kiteto. Farmers who lack knowledge in pest and disease identification and 
management frequently apply pesticides. A critical observation from the baseline survey is zero 
use of healthy seedlings by farmers. Therefore, increased awareness of the benefits of using 
healthy seedlings through the use of sterilized media for nursing seeds was designated to be 
demonstrated as part of the farmer replicated demonstration plots that were set up in this 
reporting period. Post-harvest losses were over 10% for tomato, amaranth and African eggplant, 
resulting from physical, physiological and poor postharvest handling skills.  
 
Data from the agronomic, socioeconomic and mycotoxin surveys reported upon in the 
immediate past report have been analyzed and used to produce manuscripts, which now are at 
different stages of the publication process (see section on publications). 
 
Midline survey 
A survey conducted in Chipata, Katete and Lundazi districts of Zambia involving 630 households 
and aimed at monitoring progress on technology adoption confirmed that limited access to 
information might be responsible for technology uptake. Until the introduction of the SIMLEZA-
AR demonstration trials, government and private sector institutions had limited influence in 
providing the necessary information (in this case on improved crop varieties – Table 2). 
Accordingly, lack of seed (24%) and user-skill (4.3%) were the major reasons for non-adoption of 
improved crop varieties. 
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Table 2:  Proportional distribution of farmer access to information on improved crop varieties (SIMLEZA-
AR monitoring survey results, 2014) 
Crop 
Government 
extension 
Research 
demonstrations 
Innovation 
platforms 
Fellow 
farmer 
Seed 
companies 
Other 
extension 
% 
Maize 4.0 66.8 12.5 15.4 0.7 0.7 
Soybean 4.1 64.8 15.9 14.3 00 0.9 
Cowpea 4.4 61.5 17.1 16.7 00 0.3 
Overall 4.2 64.4 15.2 15.5 0.2 0.6 
 
Research Output 2 (RO2): Integrated Systems Improvement 
As for the 01 Oct 2013 – 31 March 2014 period, this report follows the thematic pattern of 
“technology-driving” systems, which was also adopted for the 2014-16 research plans during the 
September 2014 Annual Report and Planning Meeting held in Arusha. Most of the experiments 
installed during the last reporting period have been harvested. It had been observed that 
developing effective SI technologies required more active technology integration among work 
packages and the identified thematic drivers were (i) Genetic intensification, (ii) Natural 
Resource Management (NRM) based on crop ecology, (iii) NRM based on Integrated Soil Fertility 
Management (ISFM), (iv) landscape, (v) livestock feeds, (vi) postharvest management, and (vii) 
commissioned studies representing emerging challenges. Some socio-economic studies are 
being imposed on some of the thematic studies in a bid to determine the attractiveness of the 
developed technologies. 
Genetic intensification 
The Kongwa/Kiteto and the Zambia Teams evaluated (on-farm) several promising crop varieties 
against a number of stresses, following which the two best performing ones have been 
identified based on yield advantage (Table 3). The top performers will be included in the 
technology integration experiments for 2014/16. The Babati Team used farmer assessments and 
a matrix ranking format to identify the most promising crop varieties (Table 4). 
 
Table 3: Top performing cereal and legume crop varieties evaluated under specified stress types in 
Kongwa and Kiteto, and maize at Msekera 
Crop Stress type Number of 
entries 
evaluated 
Top two 
performers 
Yield 
t/ha 
% over 
local 
check 
Site 
Maize 
Nutritive quality 
(QPM) 
8 
T283-34 2.03 395 
Kongwa 
and 
Kiteto 
T283-31 1.77 332 
Sorghum 
Drought, low 
yields 
19 
IESV 92207 DL 4.61 26 
IESV 99061 DL 4.19 15 
Millet 
Drought, low 
yields 
17 
Kat PM 2 3.11 54 
IP 9976 2.76 37 
Pigeon pea Drought, low 7 ICEAP 00040 0.72 156 
6 
 
yields ICEAP 00557 0.67 123 
Groundnut 
Drought, low 
yields 
6 
ICGV-SM 02724 2.62 122 
ICGV-SM05650 1.99 69 
Bambara 
nut 
Drought, low 
yields 
6 
Nalbam 3-2013 2.37 126 
Nalbam 4-2013 2.30 118 
Maize Drought  20 
ZMS638 13.06 19 
Masekera 
CML395 12.25 12 
 
Table 4: Matrix ranking of maize varieties at one of the variety demonstrations (Hallu Village) in Babati 
 SC 627 DK 8031 
PIONEER  
3253 
PAN 
4M 19 
Total Rank 
SC 627  SC 627 
Pioneer 
3253 
SC 627 2 2 
DK 8031   
Pioneer 
3253 
DK 8031 1 3 
PIONEER 
3253 
   
Pioneer 
3253 
3 1 
PAN 4M 19     0 4 
 
NRM technologies driven by crop ecology 
Agronomic trials implemented by partners have been harvested, except for pigeonpeas which is 
pending. Scientific data were collected, compiled and are being analysed. On-farm field days 
were organised to expose farmers to the different technology interventions and their potential 
to increase crop yields. Before the field days, farmer field assessments were conducted to get 
farmers evaluate the technologies being tested. In this way, technologies identified by farmers 
as being most promising can be subjected to the uptake and adaptation and process in the 
following seasons. Preliminary evaluations of implemented trials are summarised in this section. 
 
The team in Malawi has continued to introduce the doubled-up legumes technologies to 
hundreds of farmers in the four Africa RISING intervention sites in Malawi. This will result in 
improved land productivity as the intercropped legumes barely compete for resources as they 
have complementary growth characteristics. Trials with the newly introduced climbing beans 
showed that pure bean stand with stick stakes and chicken manure produced the highest yields 
(1960kg ha-1) whereas bean intercropped with pigeonpea as live stake produced the least mean 
yield (740kg ha-1). Maize and bean intercrops fertilized with NPK and/or manure also produced 
high yields (Table 5). Despite staggering the planting by two weeks, pigeonpea had too short a 
stature to effectively support climbing beans. Generally, fertilization strategies had a large 
bearing on the performance of bean varieties. DC86-263 produced the highest yield under bean 
+ maize + NPK + manure cropping system (2450kg ha-1) whereas MBC33 had highest yields in 
pure stand under stick stakes and manure application. For DK8033 maize variety, the highest 
yield was obtained in maize-bean intercrop where both NPK and manure were applied (Table 5). 
 
7 
 
 
Table 5: Yield performance of climbing beans at Kandeu EPA of Ntcheu district in central Malawi 
Cropping system 
100 seed weight (g) Yield in kg ha-1 
DC86-263 MBC33 Mean DC86-
263 
MBC33 Mean 
Bean + Stick stakes + Manure 27 65 46 1363 2558 1961a 
Bean + Sticks stakes Unfertilized 27 52 39 1058 1229 1144bc 
Bean + Maize + NPK 26 71 49 2357 1232 1795ab 
Bean + Maize + NPK + Manure 27 79 53 2451 1059 1755ab 
Bean + Maize + Manure 33 61 47 888 993 940c 
Bean + Maize Unfertilized 32 54 43 962 610 786c 
Bean+ Pigeon pea 30 57 44 856 627 741c 
Genotypic mean 29a 63b 46 1419 1187 1303 
 
The Conservation Agriculture (CA) technologies in eastern Zambia. CA validation trials were 
conducted on-farm and on-station. Conservation agriculture systems tested on-farm included 
manual dibble-stick and animal traction rip-line and direct seeding. The dibble-stick with maize 
monoculture outperformed the other treatments across Chanje, Kafumbwe, Mtaya and Vuu 
agricultural camps in 2013/14 season (Figure 2). The effect of crop rotation on maize yield was 
not significant in 2013/14 cropping season across the four agricultural camps. In the animal 
traction CA systems, rip-line seeding combining with crop rotation gave higher maize yield 
compared with the other treatments (Figure 3). Cowpea grown as a sole crop in rotation with 
maize gave similar grain yield with cowpea intercropped with maize. Soybean yield was quite 
variable across the trial sites, with yield ranging from 346 to 2279kg ha-1 being recorded in the 
2013/14 season.  
 
The long-term on-station validation trial showed that maize rotated with cowpea under direct 
seeding system outperformed the other treatments (Figure 4). The ridge & furrow and 
conventional ploughing treatments gave similar maize yield in 2013/14 season. In the weed 
management strategy trial a combination of glyphosate, atrazine and dual gave the highest 
maize yield, while the manual weed control treatment was as effective as the other 6 options 
(Figure 5). Manual weed control was done 3 times in the 'Hand weeding' treatment. In the 
Residue Level trial maize yield decreased with increase in mulch cover. During the 2013/14 
cropping season the maize under the 6-8t ha-1 mulch cover had more yellow leaves compared 
with the conventional system and other mulch levels. The Expanded Step Trial first established 
in 2013/14 season had no significant crop yield differences. 
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Figure 2: Maize grain yield from manual CA trials run in 2013/14 season in Chanje, Mtaya, Kafumbwe and 
Vuu agricultural camps. DIS stands for Dibble stick. Means with same letter are not significantly different 
at 5%. Vertical bars stand for standard error of each mean. 
 
 
Figure 3: Maize grain yield from animal drawn ripping CA trials from Kawalala and Hoya agricultural camps 
in 2013/14 season. Means with same letter are not significantly different at 5%. Vertical bars stand for 
standard error of each mean. 
 
On-farm and on-station double-up legume trials were established at the onset of 2013/14 
cropping season in Chanje, Kapara and Mtaya agricultural camps of Chipata district and on-
station at Msekera Research Station. Cowpea yield was not significantly affected by 
intercropping with pigeon pea under conventional and CA systems across the 3 on-farm sites. 
Sole groundnuts under conventional and CA systems outperformed the groundnuts and pigeon 
pea combinations. Pigeon pea yield was significantly reduced by intercropping with cowpea 
compared to intercropping it with groundnuts. At Msekera Research Station cowpea planted at 
the recommended population with half the pigeon pea population under CA outperformed the 
other cowpea-pigeon pea combinations. Groundnut performance was not affected by 
intercropping with pigeon pea in 2013/14 season. Performance of pigeon pea is reduced more 
by intercropping with cowpea than with groundnuts. 
 
 
 
 
 
 
 
 
 
9 
 
 
 
Figure 4: Maize grain yield from Weed Control Strategy CA trial at Msekera Research Station in 2013/14 
season. Means with same letter are not significantly different at 5%. Vertical bars stand for standard error 
of each treatment mean. 
 
 
Figure 5: Maize grain yield from Residue Level CA trial at Msekera Research Station in 2013/14 season. 
Means with same letter are not significantly different at 5%. Vertical bars stand for standard error of each 
treatment mean. 
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The cereal-based intercropping in Kongwa and Kiteto. Spatial integration of pigeonpea in a 
maize crop in Kongwa/Kiteto did not have significant impact on maize yield except for the 
maize:pigeonpea ratio of 1:2 that significantly reduced yield. Even here, it is expected that 
benefits (grain yield and wood biomass) from the intercropped pigeonpea may offset such yield 
losses as the price of pigeon pea grain is often higher than that of cereals. Also the scarcity of 
fuel wood in the study sites may increase the value of biomass from pigeonpea as most farmers 
use crop residues for cooking. The long-term doubled-up legume trials of pigeon pea and 
gliricidia have not yet shown differences on maize yield. 
 
Better vegetable seedling management in Babati. Research demonstration plots were used as 
training and learning centers and as a means to disseminate the technologies within the project 
communities and neighboring locale. Farmers were regularly invited to attend in-field meetings 
during the season, to discuss benefits and drawbacks of the various demonstrated activities. 
With time the numbers of attendant farmers increased. Results from preliminary harvest data 
show a tremendous improvement in the use of healthy seedling treatments, and especially 
when combined with good agricultural practices for tomato, African eggplant and amaranth in 
Matufa village. 
 
(Table 6). The demonstration area was 0.0012ha for each vegetable crop. Detailed data 
collection in all other 3 project villages as well as input-output costs data were still in progress at 
the time of reporting. 
 
Table 6: Technology practices for vegetable crops under trials in Babati 
Practices 
Measured yield (kg/0.0012ha 
cultivated) 
Projected yield (kg/ha) 
 
Tomato 
(Tenger
u 2010) 
 
African 
eggplant 
(Tengeru 
white) 
Amaranths 
(Madiira I & 
II) 
 
Tomato 
 
African 
eggplant 
Amaranths 
Healthy seedlings + Good 
Agriculture Practice 
510 156 1,125 425,000 130,000 937,500 
Healthy Seedlings + 
Farmer practice 
270 81 675 225,000 67,708 562,500 
Farmer seedlings + Farmer 
practice 
38 59 30 31,250 48,750 25,000 
 
NRM technologies driven by ISFM 
In Babati district, agronomic trials to test response of four maize varieties to inorganic fertilizer 
and manure, and Seedco maize variety 627 to different inorganic fertilizer levels and 
combinations, have been established. Trials were successfully implemented in Hallu, Long, 
Matufa, Sabilo, Seloto and Shaurimoyo, to demonstrate to farmers the positive effects of good 
11 
 
agronomic practices (spacing, seed and fertilizer placement), with field layouts designed to 
clearly show treatment differences. Minjingu phosphate rock, triple superphosphate (TSP) and 
urea were the main sources of nutrients used in the studies. Some trials in Matufa and all in 
Shaurimoyo were dropped because they were not well managed or MLN stepped in. The 
agronomic parameters monitored at least once include plant height, leaf area, and stem width. 
Average yield across all villages followed the order Seloto (3.85) < Long (4.08) = Matufa (4.08) < 
Hallu (5.00) < Sabilo (6.47t/ha). Of the five villages, maximum yield responses to fertilizer were 
at Hallu, and at Sabilo. Within a village, there were pronounced yield differences from farmer to 
farmer (Figure 6) which might be typology-related but have not yet been subjected to their 
attribution. 
 
Results from fertiliser trials in Kongwa and Kiteto confirmed the findings of the 2013 season that 
nutrient P was the most limiting and its optimum application rate for maize production is 30kg P 
ha-1. Short-term response to manure application was low response, perhaps because of the high 
pH of the manure within Babati. It is important to focus the attention of the contribution of 
manure based on its quality (handling, storage). Fertiliser trials in Malawi show the tremendous 
impact they have on crop yield (Figure 7) and the limited impact by supplementing these with 
organic inputs. 
 
 
Figure 6: Yield response to treatment as observed in the different villages in Babati 
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Figure 7: Maize response to NPK and NPK + Organic inputs across several sites in Malawi for the 2012/13 
and 2013/14 cropping seasons 
 
Soybean agronomy trials in Zambia showed that seed inoculation with rhizobia and 
supplemented with inorganic fertilizer gave yield advantages of 42, 27 and 43% in Chipata, 
Katete and Lundazi districts, respectively. This treatment was also the first choice of farmers 
both at mid and late season evaluations, based on growth vigor, grain size, hastened maturity 
and grain and fodder yield. The use of inoculated soybean seed was ranked second. 
  
For farmers who hosted the soybean agronomy trial for the second season (soybean under 
different nutrient regimes was planted in the first season), maize grain yield obtained from the 
rotation treatments was significantly higher than the continuous maize plots in Chipata and 
Katete districts, with overall yield advantages of about 28%. The results imply that in the eastern 
province of Zambia, where soils are inherently poor in fertility, inoculation with supplementary 
application of modest quantities of inorganic fertilizer is needed not only to enhance soybean 
productivity but also subsequent yield of maize that comes as a rotation in the cropping system. 
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Landscape-level technologies 
Landscape-level technologies require a concerted multiple household effort. Community 
education in Mlali village of Kongwa District, on the making of terraces (also known as fanya 
juu/ fanya chini) along contours, resulted in formation of a soil erosion control group called 
MIKUO, literally translated as “let us work as a team”. This team agreed on construction of 
terraces (Plate 1) across farm boundaries to allow for their continuity and to have a more 
sustained landscape effect. 
 
In situ water harvesting tillage technologies of ripping and ridging enhanced soil moisture 
storage with higher yields for the test maize crop. Tied-ridging consistently maintained highest 
yields and volumetric soil moisture compared to any other tillage methods (Figure 8). Runoff 
was 18.9mm for tie-ridging, 85.6mm for ripping and 102.3mm for the conventional oxen drawn 
ploughing. 
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Plate 1: Maize crops established on plots 
protected with fanya juu/chini terraces at Mlali 
village 
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Plate 2: Infiltration characterization of field plots in 
Figure 8: Comparison of the impact of oxen 
mouldboard ploughing (PL), rip tillage (RT) and tied-
ridging (TR) on maize grain yield and soil moisture 
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On the NRM component, there are on-going studies for erosion risk in mixed crop trials, 
including forages, with mini-disk infiltrometers and soil moisture measurements with a Diviner 
2000 Probe (Plate 2), along slope gradients. Periodic assessment of soil moisture variation even 
during the dry season will provide a good baseline to clearly monitor the soil moisture wetting 
front as the rain season commences and progresses during the growing period. Modelling and 
scenario generation using these data will inform choices of where to place cropping systems in 
the landscape and with what combination of technologies to yield the best-bet SI outcome. 
 
The shelterbelts activity has focused on establishing the most suitable dual purpose fodder trees 
and fast growing wood trees. During May 2014 (three months after establishment), data were 
collected on survival, rootcollar diameter and height of trees in the shelterbelts to provide 
baseline for assessing tree growth increments in subsequent measurements. The survival rate 
for G. sepium was 84.8% and that of G. robusta was 55%. The comparatively high mortality rate 
of G. robusta is possibly due to a dry spell that occurred in February, soon after planting. 
Planting of other drought-resistant trees species like Melia azedarach will be emphasized in the 
2015 activities. 
Livestock driven technologies 
Livestock forages and feeds. Evaluation of the nutritive value of indigenous fodder tree species 
was conducted in selected rangelands of Kibaya, Irkiushioibor, in Kiteto district, and Ugogoni, 
Sagara A, Sagara B, Moleti and NARCO in Kongwa district. The study species were Acacia 
mellifera, Acacia senegal, Acacia tortilis, Acacia xanthophloea, Boscia spp, Melia azedarach, 
Gliricidia sepium and Leucaena pallida. All the browse species had crude protein content above 
120g/kg DM, which is above the threshold level for high quality feeds (Figure 9). These tree 
species will be targeted for domestication during the 2014-2015 season. 
 
Figure 9: In vitro digestibility (a) and chemical composition (b) of the browse species in Kongwa and Kiteto 
districts 
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Fodder trees were established on several farms in Malawi. The good rains received during the 
2013/14 season resulted in satisfactory field establishment for most of the transplanted 
seedlings. Over the next year the research team will be assessing biomass accumulation of the 
different species, in anticipation of animal feed trials during the period 2015-2016. Similarly, 
forage species and napier accessions were introduced for evaluation in Babati. Preliminary 
results show that Kakamega 2 was superior to the other 5 napier accessions in terms of dry 
matter yield. In a participatory farmer evaluation, Desmodium intortum was the most preferred 
legume for intercropping with Napier grass over Lablab purpureum. 
 
During the period from April to September the livestock team in Babati continued to work with a 
private agro business firm, CARMATEC, to produce feed processing machines adapted to farmer 
conditions. The main objective of the collaboration between Africa RISING and CARMATEC is to 
introduce and test the potential use of small scale forage choppers and hay balers to reduce 
wastage and improve quality of crop residues in the Babati district. The collaboration with 
CARMATEC is a sustainable mechanism put in place to ensure that farmers can be able to 
purchase the machines in future. Two forage choppers and a hay bailer were produced tested, 
and are being modified based on their performance results. 
 
Characterization of local chicken ecotypes in the Kongwa and Kiteto districts of central Tanzania 
was to to underpin the selection for superior and the most productive ecotypes using qualitative 
phenotypic characteristics and physical measurements. Preliminary results have revealed 
variations in qualitative and quantitative characteristics among the local chicken population. 
Various plumage colour patterns, comb types, shank colour and other external characteristics 
were observed. Ecotype variations were also noted in terms of body weights, body length, shank 
length and carcass weight. Some weighed as high as 3.5kg and could thus be used to breed with 
heavier pullets/hens. 
 
In Babati, the team conducted a qualitative survey (PRA) involving 72 farmers for 
characterization and quantification of different potential poultry feed resources available in the 
study sites, and sampled locally available poultry feed resources for nutritional value analysis. 
Free range poultry production systems where chickens depended on scavenging for feed were 
the dominant feeding system. The most common local energy source feeds were maize, maize 
bran, sorghum and broken rice. The dominant protein sources were sunflower seed cake, blood 
meal and fish meal. The pigeon pea, Leucaena leaf meal, Moringa leaf meal, Lablab purpureum 
and soya bean were in limited amounts and with limited use. Fifty samples of potential poultry 
feed resources were sampled from the villages and are being analysed for their nutritive value 
and mycotoxin contamination. 
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Post-harvest and food safety technologies 
Post-harvest management. The research team tested, with farmers, oxygen and water 
impermeable bags for homestead storage of maize. Twenty farmers from each village (Long, 
Seloto and Sabilo) were involved in the trial. The trials were done in the respective farmers’ 
households and the farmers were trained on how to layout and monitor the trials. Each farmer 
was given the tools for the trials (600kg maize, super grain bags, polypropylene bags, etc). Each 
village stored 12 tons. The trial was monitored for eight months by IITA researchers. Data 
collected included moisture content, weight loss, oxygen regime in the bags, number of pests, 
appearance of the grain, mould growth, and percentage grain damage. In addition, the use of 
large or village-level storage bags (1 ton- and 3 ton-bags) was tested with the participation of 
community village associations or traders in each village. The storage experiment ended in May 
2014.  
 
Results showed that the number of damaged or infested grains and the population of insect 
pests in oxygen-impermeable bags were minimal compared with grains in traditional propylene 
bags, which were heavily infested and significant numbers of the grains were damaged (Figure 
10). The weight of the grains reduced in both treatments. Grains in oxygen-impermeable bags 
were cleaner while grains in polypropylene bags were dusty and highly shrivelled. Similar trends 
were observed for grains stored in oxygen-impermeable community storage bags. Grains in 
traditional cribs were highly infested by storage pests. Perhaps the most significant observation 
was that three months into the study, two farmers in one village depleted their household foods 
and wanted to eat the experimental grains in the oxygen-impermeable bags but not the grains 
in the polypropylene bags. The observation suggests the need to up-scale and out-scale these 
food storage technologies to enable smallholders to adopt them and boost food security. 
 
Figure 10:  Insect population (left) and number of maize grains damaged (right) in storage during 8 
months (Location: Babati: 3 villages; 60 farmers; 5 tons of maize) 
 
Management of mycotoxins. A total of 186 maize samples were collected at harvest (June/July 
2014) in all six villages of Babati district (Seloto, Sabilo, Long, Hallu, Matufa and Shaurimoyo) for 
the purpose of assessing factors and practices that increase aflatoxin and fumonisin 
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contamination in maize along the food and feed value chains. Laboratory analysis and 
quantification of total aflatoxin (µg/kg) and fumonisin (mg/kg) was done using the quantitative 
ELISA-based analytical test kit methodology designed specifically for either aflatoxins or 
fumonisin. Results show that maize bran had the highest levels of aflatoxin with a mean value of 
2.38µg/kg and the sorted bad portion had the highest fumonisin levels with a mean value of 
7.42mg/kg. Whole maize had a mean aflatoxin value of 1.73µg/kg, maize bran had a fumonisin 
mean value of 1.02mg/kg, and dehulled maize was least contaminated. Changes in these values 
with storage are being monitored. 
 
In Kongwa and Kiteto, aflatoxin contamination was characterised in oil crops from field to 
storage over six months – the common period during which farmers store their produce. Fresh 
harvests in general had lower levels of aflatoxin but with legumes being the most contaminated. 
After six months of storage, 95% of the samples were contaminated, with 30% of Bambara nuts 
and 69% of groundnut having over 20ppb, the upper limit threshold (Table 7). Sunflower too 
was affected. These results suggest oil crops are generally preferred by the fungus, and will 
inform the design of mitigation efforts. Some hot spots for aflatoxin contamination have been 
mapped in Kongwa and Kiteto, by isolating and characterising Aspergillus species for variability 
in production of aflatoxins. 
 
Table 7: Dynamics in aflatoxin concentration from fresh harvests to storage, for selected grains common 
in Kongwa and Kiteto districts 
Field and freshly 
harvested 
samples 
Number 
of 
samples 
tested 
Number 
of 
samples 
positive 
Percentage of 
samples 
positive for 
aflatoxin  
Number of 
samples 
having >20a 
ppb toxin 
Percentage of 
samples 
having >20a 
ppb toxin  
Bambara nuts 78 34 43.5 4 5.1 
Groundnut 163 118 72.3 29 17.7 
Sunflower 143 16 11.1 3 2.0 
Sorghum 64 8 12.5 0 0 
 
Stored samples 
for 6 months 
Number 
of 
samples 
tested 
Number 
of 
samples 
positive 
Percentage of 
samples 
positive for 
aflatoxin (%) 
Number of 
samples 
having >20 
ppb toxin 
Percentage of 
samples 
having >20 
ppb toxin (%) 
Bambara nuts 48 45 93.75 30 62.5 
Groundnut 84 81 96.4 69 82.1 
Sunflower 96 89 92.7 59 61.4 
Sorghum 34 12 35.2 4 11.7 
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Emerging challenges 
Study on Maize Lethal Necrosis (MLN) disease. The study  is evaluating maize germplasm to 
identify genotypes with resistance to the disease. Thirty six maize trials were planted in Babati 
as follows; 5 in Seloto, 18 at Mara farm, 7 in Matufa and 6 in Karatu. The trials at Matufa were 
planted on 23 and 24 December 2013. The trials at Mara farm and Seloto were planted in the 
last week of January 2014. At Karatu, the 6 trials were planted on 22 March 2014. There was 
mild and isolated symptoms of the disease in the trials planted at Matufa village, while at Seloto 
in the Catholic community field, the symptoms showed late during flowering time. Results on 
delayed planting have shown that variation in planting time could lead to the crop being 
attacked by the disease while early planting may have the opportunity of having the crop escape 
disease attack. However, the studies continue to confirm that testing under natural disease 
infestation has the challenge of variability of disease pressure. Repeated experiments are 
needed to validate the results from initial testing. 
 
Establishment of MLN diagnostic facility. Lack of diagnostics is a serious impediment to 
evaluation of lines for MLN resistance and epidemiological studies often necessitating dispatch 
of leaf samples elsewhere for virus testing, especially for the detection of maize chlorotic mottle 
virus (MCMV). In 2013-2014, an ELISA-based diagnostic assay for the detection of MCMV has 
been developed in the Africa RISING project. In the current reporting period, an MLN diagnostic 
facility was established in the Plant Pathology Lab at Selian Agricultural Research Institute 
(SARI), Arusha, Tanzania. Necessary equipment such as ELISA plate reader, pipettes, computer 
and printer and reagents were procured for this purpose. The resident plant pathologist at SARI 
along with an iAgric MSc student, Mr A Mariki, who is also a staff, is being trained on application 
of MCMV diagnostics to offer technical backstopping to various Africa RISING activities on MLN 
in the region. The MLN diagnostic facility is a big boost to on-going research to find solutions to 
control MLN.  
 
Studies on MLN epidemiology. Research work continued to understand the dynamics of MLN 
causal agents in northern Tanzania. Limited sampling for MLN viruses in 2014 revealed high 
incidence of MCMV and Maize streak virus (MSV), followed by Sugarcane mosaic virus (SCMV). 
This observation is similar to surveys conducted in 2013. However, the key question is on 
survival of viruses and spread from season-to-season. To understand this, studies have been 
planned to assess the inoculum survival during the off-season and its impact on newly planted 
crop in the main cropping season. 
 
Current knowledge on MLN epidemiology is insufficient to understand sporadic occurrence of 
MLN in maize fields in northern Tanzania. The two MLN causal agents, SCMV (genus Potyvirus) 
and MCMV (genus Machlomovirus) are known to be transmitted by two different insect species, 
aphids for SCMV transmission and thrips for MCMV transmission. In addition, seed transmission 
of MCMV is reported in maize at the rate of 0.02% in USA. Seed transmission even when it 
occurs in low proportion can serve as source of inoculum for further transmission by insect 
vectors. To understand if MCMV can spread through seed, seeds from MLN-affected plants were 
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harvested for assessing seed transmission. Maize seed samples were collected from six villages, 
Seloto, Matufa, Kilu Six, Kiongozi, Daktra-A and Shaurimoyo in Babati district. MLN occurrence in 
these villages was observed since two years (Table 8). A total 40 seed samples (each comprising 
at least 1kg seed) were collected, 23 of these from MLN-affected farms and 18 from unaffected 
maize farms which serve as control. The collection involved consultation with farmers who 
explained stages at which symptoms appeared. At harvesting maize cobs from diseased plants 
were infested by fungi and seed setting was poor. Harvested seeds will be planted in a 
screenhouse to determine percent germination and seedlings will be tested for MCMV by ELISA. 
Results of this experiment will be available in January 2015. 
 
 
Plate 3.(A) Maize cob on MLN affected plant; (B) healthy maize cobs and (C) maize cobs from MLN 
infected cobs. 
 
 
Table 8: Details of samples collected for seed-transmission studies 
Sl. No. Location name Variety MLN in fields 
Crop stage at MLN 
observed (after 
emergence) 
1 Seloto Pioneer 2853 None - 
2 Seloto Recycled seed (AK 8031) Present 8 week 
3 Seloto-Babati Dk 8031 Present 5 week 
4 Seloto SC 627 Present 6 week 
5 DAKTRA -A Dk 8031 None - 
6 DAKTRA -A Dk 8031 None - 
7 DAKTRA -A SC 627 Present 5 week 
8 DAKTRA -A SC 627 None - 
9 DAKTRA -A Pioneer  None - 
10 DAKTRA -A LOCAL VAR None - 
11 DAKTRA -A SC 627 None - 
12 DAKTRA -A LOCAL  None - 
13 DAKTRA -A SC 627 None - 
14 DAKTRA -A SC 627 None - 
15 DAKTRA -A SC 403 Present 2 week 
16 DAKTRA -A Dk 8031 None - 
17 DAKTRA -A PIONEER 1253 None - 
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18 DAKTRA -A SC 627 None - 
19 DAKTRA -A SC 627 None - 
20 DAKTRA -A SC 627 +LOCAL None - 
21 KILU SIX SC 403 Present 4 week 
22 KILU SIX SC 627 Present 4 week 
23 KILU SIX SITUKA Present 5 week 
24 KIONGOZI LOCAL None - 
25 MATUFA SC 627 Present 4 week 
26 MATUFA Unknown  Present 4 week 
27 MATUFA LOCAL Present 4 week 
28 MATUFA SC 627 Present 5 week 
29 MATUFA LOCAL Present 3 week 
30 MATUFA LOCAL VAR None - 
31 MATUFA LOCAL Present 3 week 
32 MATUFA SC 627 Present 3 week 
33 MATUFA LOCAL Present 3 week 
34 MATUFA KILIMA Present 3 week 
35 MATUFA LOCAL Present 3 week 
36 MATUFA MIXED Present 3 week 
37 MATUFA LOCAL Present 3 week 
38 SHAURIMOYO LOCAL Present 4 week 
39 SHAURIMOYO MIXED Present 4 week 
40 SHAURIMOYO SITUKA Present 5 week 
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Research Output 3 (RO 3): Scaling and delivery 
Research in scaling and delivery methods has remained weak. Research teams in the ESA Region 
have continued to use action and co-learning research models (mother-baby and 
demonstration) through which farmers in the intervention villages and beyond can start to pick 
up technologies they find most suited to their needs. This is assisted by planned farmer field 
days (Table 9) and participatory technology selection days during which development partners 
and electronic and print media are invited to participate for wider dissemination. 
 
Table 9: Example of the range in number of participants that participate in farmer field days 
Activity Venue 
Attendance 
Men Women Total 
Variety x fertiliser x manure Sabilo 157 58 215 
Hallu 112 49 161 
Crop variety and ISFM Njoro 187 49 236 
Mlali 216 93 309 
Laikala 123 104 227 
Moleti 137 158 295 
Chitego 69 81 150 
Vegetable nursery management & 
GAPs 
Seloto, Gallapo, 
Matufa, Bermi 
  209 
Awareness raising: mycotoxins Babati   100 
Improved fodder varieties Babati – 6 villages   >200 
 
In Babati, two of the selected technologies during last year were randomly assigned to a larger 
number of farmers using the coupon approach and were installed during the cropping season to 
enable evaluation of technology impact on livelihoods and to identify the adoptive and adaptive 
capacity by farmers with different resource endowments. The improved maize seed plus Mijingu 
phosphate rock (MPR) technology package was extended to 240 farmers across different 
agroecologies in Babati district, while a new climbing bean variety was extended to 50 farmers 
in the highland village of Long where it is most suitable to grow. It has now transpired that of 
the 240 farmers who won the maize-MPR technology coupons, only 170 followed this up with 
implementing the trials. The rest planted seed alone, still hesitating in using fertiliser for fear of 
“spoiling the soil”. Over 100 farmers participating in adaptation trial were interviewed in an 
agronomic survey and harvest data obtained from 40 of them. These data are being analysed. Of 
the 50 coupon farmers for climbing beans, only 9 implemented because seed was delivered late. 
Farmers are keeping the seed. They pledged to conduct the trial in the upcoming season (Nov-
Dec 2014–Jan 2015).  
 
Research teams have also put in place, or are planning for, Innovation and R4D platforms at 
district level whose roles are to set priorities and give feedback to activities initiated by 
research, while the long-term goal is to stimulate learning and innovation to improve livelihoods 
in terms of productivity, income generation, and nutrition. They also serve as vehicles for scaling 
innovations within and beyond the district. The R4D Platform in Babati was launched from 10-11 
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April 2014 and established a Management Committee has drawn a constitution to guide the 
Platform actions. 
 
All four research teams of ESA conducted write shops during which researchers drafted 
manuscripts for publications with the assistance from peers. The objective was to compile and 
synthesize last years’ data and information with the added benefit of multidiscipline cross-
information. Papers were to be ready for submission to journals by end of the year. 
 
Capacity building 
Short-term training 
Trainings have been conducted to increase knowledge and build capacity of farmers, technicians 
and extension officials in various venues (Table 10). 
 
Table 10:  Short-term training programs conducted in the ESA Region 
Subject of training Venue Number of 
trainees 
Category 
PMMT use and functionalities ESA ? Researchers 
Manure management Babati 27 Extension 
Vegetables: good pre-harvest agricultural 
practices 
Babati 140 Farmers 
Disease identification and research data 
collection & management 
ARI-
Makutopora 
14 Scientists, Technicians 
Disease identification and research data 
collection 
Kongwa, 
Kiteto 
12 Extension 
Post-harvest loss and management; mitigation of 
aflatoxin in value chains 
Dodoma 33 Extension, Lead 
farmers, Researchers 
Curing of groundnuts for seed and minimising 
aflatoxin contamination 
Molet 65 Lead farmers 
 
Graduate training 
See Table 11. 
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Lessons and implementation issues 
1. Establishment of trials at different times (dictated by on-set of rains) results in several 
researcher trips on a limited operational budget. Scientists have focused on limited 
representation if required travel is not key to project needs. 
2. The established demonstrations have provided opportunities to showcase yield 
enhancing technology options for farmers. They are eager to continue with, or try out 
new solutions together with researchers. This excitement needs to be sustained by 
strengthening capacity of input dealers and technical advice necessary to effectively 
satisfy farmers’ demands. 
3. This year’s extreme drought, erratic rainfall and high temperatures affected the 
experiments, but provided an opportunity to test tolerance to drought. In the coming 
years, district agricultural officials and community leaders will be more engaged to 
facilitate early planting of the sensitive experiments. 
4. Integration involves complex institutional and operational relationships, is often 
occasioned by varied biophysical and socio-economic contexts, and is slow. These two 
areas influence fit of technologies, their deployment and, consequently, their adoption 
5. However, co-learning approaches that integrate farmers and extension workers in the 
research process appear to attract buy-in from farmers more readily. In Malawi, several 
nutrition workshops that were held between July and September 2014 demonstrated 
that when men are also involved in traditionally female responsibilities such as cooking, 
they can eagerly participate. This may stimulate increased production of grain legumes 
as the acquired information may help in increasing land allocation to legumes. 
6. The establishment of an R4D Platform meets many challenges, the most significant 
being member commitment and stimulating long-term vision and sustainability. 
Repeated emphasis on local ownership is a must. Africa RISING will continue to support 
the platforms but with a gradual phasing out of its role as facilitator and financier. 
7. High variability of MLN disease under natural infestation in space and time has 
continued to be a great challenge to generate reliable data. Repeating the trials in 
second season is planned to validate initial results. 
8. Awareness on mycotoxins is very limited. There were a large number of farmers in Hallu, 
Matufa and Shaurimoyo villages who had not heard of mycotoxins. Awareness 
campaigns have continued to be conducted concurrently with research. 
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Africa RISING Global Climate Change Mitigation 
(Zambia) 
This project began on 1 April 2014. It is a one year study to (i) provide an evidence base for the 
links between field and farm-scale sustainable intensification (SI) interventions and climate 
change mitigation and biodiversity conservation in Zambia; and (ii) provide recommendations to 
inform the design of integrated programs involving agriculture and environmental conservation 
for USAID programming in Zambia and other regions. 
 
Key achievements during the reporting period 
i. Review of literature on agricultural-environmental linkages and an inventory of relevant 
datasets in Zambia. For purposes of this project, the linkages of interest include the 
impacts of sustainable intensification interventions and climate change mitigation and 
biodiversity conservation. Sustainable intensification is defined as a practical pathway 
towards the goal of producing more food with less impact on the environment – 
intensifying food production while ensuring the natural resource base on which 
agriculture depends is sustained, and improved for future generations, with a focus on 
conservation agriculture and agroforestry.  
 
ii. The project team held introductory meetings with partners and stakeholders in Mfuwe 
(13 May) and Lusaka (15 May). The purpose of those meetings was to introduce the 
project objectives to participants and to develop causal loop diagrams representing the 
assumptions about agricultural-environmental linkages. There were a total of about 40 
participants from partner and stakeholder organizations. 
 
iii. Development of a system dynamics model that represents the linkages between on-
farm decisions about agricultural practices and landscape-level impacts on forests and 
biodiversity. The model is based upon parameters and variables from published 
literature and existing datasets, along with causal loop diagrams developed by project 
partners and stakeholder organizations in Zambia in introductory meetings and in a 
participatory system dynamics modeling workshop. The model will be used to examine 
linkages between field and farm-scale sustainable intensification (SI) interventions and 
climate change mitigation and biodiversity conservation in Zambia. 
 
iv. The project team held a participatory system dynamics modeling workshop in Chisamba 
(13-14 August) with the aforementioned partners and stakeholders to introduce the 
model and get participant feedback on its structure, assumptions, and sources of data. 
 
v. A shareable bibliographic library has been developed using Zotero. The library includes 
literature on topics such as: agroforestry, biodiversity conservation, climate change 
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mitigation, conservation agriculture, deforestation, food security, gender, livelihoods, 
sustainable intensification, and wildlife. 
 
 
Lessons 
Understanding the linkages between on-farm decisions about sustainable intensification 
technologies and landscape-level impacts on the environment is a complex process. The project 
emphasis on participatory modeling has highlighted the importance of stakeholder engagement. 
The system dynamics modeling process has challenged conventional assumptions about the 
drivers of deforestation, and it has highlighted the important contributions of population 
growth, urbanization, and a dependence on wood fuels for cooking energy to overall 
deforestation. 
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Photo1: Yummy! Farmers display grain legume meals they prepared at the end of the workshops.   Photo credit : Isaac Jambo 
 
Success stories 
Africa RISING cooking up a legume delight in Malawi 
 
Malnutrition and food security remain perennial challenges for families living in rural Malawi. 
According to estimates by UNICEF, more than two in five children under 5 (46 percent) are 
malnourished. Despite this glum scenario, the Africa RISING project team is succeeding in 
combating malnutrition and food security within two rural districts in Malawi -  Ntcheu and 
Dedza  where they have reignited interest by the farming communities in these regions to 
intensify  production five grain legumes; 
groundnut, cowpea, common beans, pigeon pea 
and soya bean. 
Through a ‘learning by doing’ research approach, 
the research team has succeeded in changing the 
perception and attitudes of the farmers towards 
grain legumes by carrying out a series of nutrition 
workshops within the two districts.   
Following harvest of the 2013/14 crop in May, the 
team, together with partners from Lilongwe 
University of Agriculture and Natural Resources 
(LUANAR) and the Malawi Agricultural Extension 
Services Department conducted a series of 
nutrition workshops in each of the four action 
sites (Kandeu and Nsipe in Ntcheu District, and Linthipe and Golomoti in Dedza District) where 
 Photo 2: A nutrition training workshop underway in 
Golomoti . Photo credit: Isaac Jambo                  
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research has been carried out over the past three years.  During the workshops, farmers were 
trained on the best cooking techniques for preparing grain legume meals for their families out of 
elements like soya bean pods which could be poisonous if not well prepared. The farmers were 
therefore trained in the application of simple innovations that involve ‘wet’ heat cooking which 
easily destroys the anti-nutritional elements in soya bean pods can thereby allowing families to 
enjoy rich protein diets from soya bean pods. 
 
 
 
 
 
 
 
 
 
 
The highly innovative workshops usually begin by dividing the farmers into groups composed of 
both men and women. Next, they are then trained on how to prepare simple, tasty and 
nutritious meals from different grain legumes. The farmers are then given the opportunity to 
practically prepare the meals. Once the meals are ready, they then open “shops” in a mock food 
market where the other participants can come and taste what each cook has prepared. 
So far, the nutrition workshops have attracted the attention of hundreds of farmers and will 
likely be a significant pull factor for increased local utilization of grain legumes in the regions 
considering that nearly all the farmers enjoyed the meals. Through this innovative strategy, the 
project team has also therefore managed to achieve its objectives for improved human nutrition 
and soil fertility restoration through intensification of grain legume production! 
The workshops have also been credited for creating major social changes within the local 
communities. Among the Ngoni communities, where both men and women are notoriously 
known to spend most of the off-season period indulging in locally brewed opaque beer, the local 
chief (Nkosi) acclaimed in his workshop vote of thanks speech, that ‘Africa RISING has brought 
some magic here – cakes from our own crops have substituted beer today!’ 
  
B A 
Photo 3: One of the most popular strategies among farmers taking part in the trainings was the preparation of soya bean-based 
flour for nutritious soya porridge (mixture of soya, groundnut and maize) as depicted above. This involved wet heating soya bean 
(in photo A), drying the grain and pounding it together with groundnut and maize, creating highly nutritious soya bean-based 
flour (photo B) . Photo credit : Isaac Jambo 
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Photo 4 Babati District R4D platform meeting in progress. Photo credit : IIRA\Catherine Njuguna 
R4D platform promotes technology adoption in Babati 
District-Tanzania 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A research-for-development (R4D) platform established by Africa RISING in Tanzania’s Babati 
District is already contributing significantly to adoption of new, sustainable farming technologies 
in the region.  Not only is the innovative platform proving to be useful in stimulating learning 
and innovation about productivity and nutrition; but it has also started opening up possibilities 
for farmers within the District to view farming as a business activity that can generate significant 
income.  
Babati District which is located in north-central Tanzania has a unique agro-ecological and socio-
cultural diversity. The region is a predominantly agro-pastoral area where crops cultivated range 
from simsim, cotton and rice in the drier northern plains to extensive intercropping of maize and 
pigeon-peas in the intermediate zone around Babati town. Wheat and Irish potatoes are also 
cultivated within the District in the cooler and sub-humid environment of the Rift Valley 
escarpment. 
Since April 2014, regular stakeholder meetings have been held in Babati District to initiate and 
support agricultural intensification activities. During these meetings, farmers and local extension 
workers team up with researchers, NGOs, policy makers and the private sector to discuss 
priorities for the coming cropping seasons, and broader issues on land management, market 
access and capacity building for  the next generation of farmers.  
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The farmers, who are expected to be the 
biggest beneficiaries as the influence of the 
platform grows further, have equally 
expressed their excitement about it. “I hope 
this platform can stimulate us [farmers] to 
visit each other for knowledge sharing,” 
says a female farmer during one of the 
recent stakeholder meetings organized by 
the R4D platform. 
 
Beyond promoting the adoption of new 
technologies, the platform has also played 
such a major role in creating a mechanism 
for conflict resolution, especially when it comes to sharing the scarce natural resources 
available.  During meetings organized through the platform, farmers often also discuss emerging 
conflict issues relating to research and the establishment of trials within the area. This is an 
important practice as it ensures that the communities own the ongoing research initiatives. “We 
want transparency in the planning of research activities before they start, particularly the 
selection of farmers by extension agents” notes one of the farmers.  
But the positive impact of the R4D platform isn’t only felt by farmers. Other stakeholders like 
policy makers and private sector stakeholders too have had positive things to say. “The platform 
can help in identifying markets and to learn to access markets. It can also provide trainings for 
farmers on value addition of their products so that they can increase their income.”A private 
sector representative opines. “This is a way of helping the farmers to be engaged in farming as a 
business,” adds an extension worker involved in the platforms.  
  
Photo 5: Farmers plant improved pasture grasses in Sabilo . 
Photo credit: Per Hilbur 
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Photo 6 Damiano Tembo talking about his latest crop of maize under SIMLEZA-Africa RISING, which he 
expects to be even better than last season’s harvest. Photo: Jeffre Oliver 
Conservation agriculture DOES work, and pays, too! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Against the backdrop of an ever-evolving agricultural landscape in Africa, SIMLEZA-Africa RISING 
provides Zambian farmers with workable and practical options to maximize their productivity 
and enhance their incomes while also maintaining – and even enhancing – the natural resource 
base 
 
Conservation agriculture (CA) – also called ‘agricultural environmental management’ – is defined 
by the Food and Agriculture Organization of the United Nations (FAO) as ‘a concept for 
resource-saving agricultural crop production that strives to achieve acceptable profits together 
with high and sustained production levels while concurrently conserving the environment’. In 
the light of a booming population, CA has become critical over the years as more food needs to 
be produced annually to meet ever-growing demands. This scenario is especially pronounced in 
Africa where stagnant productivity, shrinking resources, expanding population, environmental 
degradation and a changing climate threaten the livelihoods and food security of millions of 
agriculture-based households. 
 
Under the SIMLEZA-Africa RISING project, the implementation of CA technologies is a key 
intervention. For just the past 2 years, the project has already seen positive outcomes on the 
practices and lives of its farmer-beneficiaries in its target communities in the Eastern Province 
of Zambia. Below we highlight one of our farmer ‘success stories’ who have been practicing CA 
technologies introduced in the country by the project. 
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Damiano Tembo, Kafwumbwe Camp, Katete District 
 
 “I first heard about the [SIMLEZA-Africa RISING] project during the community sensitization 
meetings conducted by staff from the Ministry of Agriculture. And although I have heard of CA 
before from my fellow farmers under the Conservation Farming Unit (CFU), I have never tried 
my hand in it,” began Damiano Tembo, a SIMLEZA farmer-beneficiary. 
“After the sensitization activities, the SIMLEZA project staff and agricultural extension officers 
conducted training CA technologies, particularly in the use of dibble sticks, in which I also 
participated,” he added. “This further ignited my interest in CA especially when they explained 
the benefits that I could derive from practicing CA compared to the traditional farming methods, 
which I also saw in my fellow farmers’ fields who are participating in CFU.” 
Mr Tembo, who is also an active community volunteer, has five plots which serves to compare 
the different CA technologies and practices such as the use of dibble sticks and rippers, 
herbicides, basins, and hybrid seeds. In his first plot planted to maize, he practices what he 
termed as “old” – or conventional – way of farming. In his second plot, which is also planted to 
maize, he used dibble sticks in planting and established ‘basins’ for water retention. In his third 
plot, he also practiced the use of dibble stick and intercropping maize with cowpea. In the fourth 
and fifth plots, Mr Tembo used dibble stick while rotating maize and cowpea. In all the CA plots, 
he applied herbicide to manage weeds. 
He further explained that for the fourth and fifth plots, he rotated maize and cowpea 
interchangeably. “During the first year of planting under CA, I planted cowpea in my fourth plot 
and maize in my fifth. The following year (2013-2014 season), I reversed the crops – maize to 
replace cowpea in my fourth plot and cowpea to replace the maize in the fifth plot. Next year, I 
will reverse the crops again.” 
Asked what he has observed as immediate benefits of CA over traditional farming, Mr Tembo 
replied, “I definitely saw that my CA plots yielded much more than my traditional plot (first 
plot). For example, during my first harvest under SIMLEZA-Africa RISING, I only harvested two 
50-kg bags of maize from my conventional plot, compared to about four 50kg-bags from each of 
my CA plots.” 
He expounded: “From the previous season, I got 40 50kg-bags/ha of maize from my 
conventional plot. Comparatively, I got about 80 50kg-bags/ha of maize from each of my CA 
plots. That’s double my usual harvest!” he exclaimed.  
“Since I also practice the use of herbicides in my CA plots as espoused by the project, I spend 
less time and labor weeding my plots. This has enabled me to pursue other income-generating 
activities,” he further explained.  
Mr Tembo sprays his CA plots with herbicide at the start of the planting season to control the 
growth of weeds. He said that the time he saved from manual weeding he now devotes to other 
crops in his field that required additional manual labor such as cotton, sunflower, and 
groundnuts. “Basically, with CA, I now get more income for the same time and labor spent,” he 
happily added. 
“I also observed that in my CA plots, the grass grow better. For me, this is an indicator of 
healthier soil. SIMLEZA-Africa RISING staff explained to us before that with CA, soil nutrients are 
better retained. I can confidently say that this is true since I get much better yields from my CA 
plots with crop rotation compared to the conventional monocropped plot,” he described. 
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“Additionally, I also saw that in the CA plots where I have ‘basins’, the soil stays wet longer than 
in my conventional plot. This, to me, is evidence of better soil moisture retention under CA, 
which is beneficial to my crops.” 
 
So what did he do with the extra income from CA? “From the extra earnings I got from last 
season, I bought fertilizer from the cooperative that I used for the current season. I also used 
some of the money to pay for my children’s school fees, purchase some livestock such as cattle 
and goats, buy food and other household items, and to build an extension to my house. My 
family is very happy!”  
 
Asked if he has shared his knowledge and experience of CA with other farmers in his 
community, Mr Tembo replied, “Of course. Actually, during the 2012-2013 season, I taught 
about 40 farmers on CA and the use of hybrid seeds, which is another practice being encouraged 
by SIMLEZA-Africa RISING. And I plan to continue sharing my knowledge and blessing to others,” 
he concluded. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 7 : Mr Tembo with his wife in front of the house which he was able to build from the proceeds of his last year’s 
harvest under SIMLEZA-Africa RISING. Photo credi::IITA\ Jeffrey Oliver 
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Table 11: Students who were conducting research on Africa RISING Action Sites during the reporting period, and being mentored by research partners 
Student Sex Country of  
Origin 
Country of 
Research 
Africa RISING 
supervisor 
University Degree  
MSc/PhD 
Period 
Semeni Ngozi (iAGRI) F Tanzania Tanzania Per Hillbur Egerton Univ, Kenya MSc 2014-2015 
Marco Sanka (iAGRI) M Tanzania Tanzania Per Hillbur Makerere Univ, Uganda MSc 2014-2015 
Maria Klerfelt Johansson F Sweden Tanzania Per Hillbur University of Gothenburg BA 2014 
Marcus Bengtsson M Sweden Tanzania Per Hillbur University of Gothenburg BA 2014 
 M Tanzania Tanzania Adebayo Abass SUA MSc 2013-2014 
ChachaNyangi (iAGRI) M Tanzania Tanzania Fen Beed SUA MSc 2013-2014 
John Joseph Malley M Tanzania Tanzania Fen Beed SUA MSc 2014-2015 
Leonard Joseph Marwa M Tanzania Tanzania Ben Lukuyu SUA PhD 2014-2017 
Alphonse Haule M Tanzania Tanzania Ben Lukuyu SUA MSc 2014-2015 
Mawazo Shitindi (iAGRI) M Tanzania Tanzania Mateete Bekunda Tuskegee, USA PhD 2013-2016 
Gregory Sikumba M Zambia Tanzania Ben Lukuyu University of Nairobi PhD 2013-2016 
Michelle Hockett F USA Malawi Robbert Richardson MSU MSc 2013-2014 
Alex Smith M USA Malawi Sieg Snapp & 
Regis Chikowo 
MSU MSc 2013-2014 
Edward Mzumara M Malawi Malawi Regis Chikowo & 
Wezi Mhango 
LUANAR MSc 2013-2014 
Soflet Mwafulirwa F Malawi Malawi Agnes Mangwela LUANAR MSc 2013-2014 
Erin Anders F USA Malawi Sieg Snapp& 
Regis Chikowo 
MSU PhD 2013-2016 
Justin Chipomho M Zimbabwe Malawi and 
Zimbabwe 
Regis Chikowo & 
Sieg Snapp & 
University of Zimbabwe PhD 2013-2016 
Anita Kaleba F Zambia Zambia  UNZA MSc 2013-2015 
John Banda M Zambia Zambia  UNZA MSc 2013-2015 
Fredrick Mwansa M Zambia Zambia  UNZA MSc 2014-2016 
Isaac Jambo M Malawi Tanzania Mateete Bekunda Wageningen PhD 2014-2017 
 
 
